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(54) Title: CRUDE-OIL EXTRACTION METHOD 
(54)Ha3BanHeR3o6peTeHnjB CIIOCOB flOEfcTTO HE<WH 
(57) Abstract 

The present invention pertains to the crude-oil extraction industry and essentially relates to methods for extracting crude oil from 
non-umform geological formations by carrying out isolation operations in order to level-off the injectivity profile of infection wells and 
1°^^™^ lngrcSS "^.P"*^ 0 " wells - Thi. method involves injecting into the formation aqueous solutions of a( least two 
frL^^™ ^? 8 ^^^, ° m °f a " TOganve ^ stable reverse-type emulsion in a low-viscosity hydrocarbon solvent 
* ° CS P rcviousl y dissolving in said solvent from 5 to 20 wt.% of a concentrate of porphyric 

™Sv 50 vo!°X!f ",H ^ "rtT* 1 -** «"* ^ u «> us of the agent used, me method involves preparing pxvlSSy U 

! L? '•"TO**™ ■*> stable reverse-type emulsion in which the size of the particles (globules in the emulsified 

K^ESSTn. £° T"".* COmmensurate with *« dimensions of the pores in the highly permissive sections of the formation. Before 
volSl^™ f ° mat >° n . *e previously prepared emulsions of gel- or deposit-forming agents are mixed according to various 
TdZS^h * C , m,Xed emUlsi ° n k injeCted ' ** mcthod invo,ves in *«h« in «o ^ formation a hydrocarbon solution of 

iS^Jn^^l^^ ^ to ^ e » k .* wn r a " d to fo ™ in the hi g h 'y l»nri«ive sections of the formation a 
water-isolation barrier that consists of a viscous and resilient gel (or a non-soluble deposit). 



(57) Pe4>epaT 



Hso6peTeHne othocmtch k B«}rreflo6u BawuieH npoMbiuineHHOcTM, b hscthocth, k cnocoGaM ao6umh HecpTH 

H3 HeOJIHOpOflHbJX lUiaCTOB C IlpOBG/JCHH£M H30JUI11HOHHUX pa60T IMS BblpaBHHBaHHJ) npO<pHJlS lipHeMHCTOCTH 

HameTaTeJibHbix h yMeHbtueHHs BOflonpwroKa jio6biBaK>iUHx cKBaxmi. Cnocofi ocyiuecTBiisioT nyrein 3aKamcH b 
miatrr bohhux pacraopoB hbjoc hjih 6onee rcne- hjih ocanxoo6pa3ywiUHX areHTOB b Bnae arperaTMBHO-ycroHHHBOH 
SMyjibCHH ofipaTHoro THna b ManoB93KOM yrneBoaoponHOM pacTBOpHTene (6eH3HHe, KepocHHe h T.n.), b KOTopoM 
npeuBapirrenbHO pacTBopjnoT 5-20 Mac % KOHuempaT nopipnpHHOBbix h accpajibTOBo-CMonHCTHx KOMnoHem-oB 
HC(pTH. IlpH 3TOM, juih Kaxnoro npHMeiueMoro Boanoro pacTsopa arem-a BHanane oroejibHO totobst 50% (no 
oGbeMy) arperaTHBHO-ycToiiHHByio aMynbCHio o6paT»ioro THna c pa3MepoM qacrHu (rno6yji SMyjibmposaHHoro 
BOflHoro pacrBopa areHra), con3MepnMoro c pa3MepaMH nop BbicoiconpoHHuaeMWX yiacTKOB nnacra, 3areM 
npeflBapMTenbHO npHroroRneHHbie aMynbCHH rene- hjih ocaaKOo6pa3yiouiHx arem-OB nepea 3aKaiKoii b iuiacr 
CMeuiHBaioT b paBHbix o&beMHbix cooTHoiueHHax. Ilocne 3axai>cn CMeuiaHHOH SMyjibCHH una ee pa3pyuieHH)i h o6pa- 
30BaHHj> b BbicoKonpoHHuaeMwx ysacTKax nnacra BOHOHJOflHpyioiuero 6apbepa b bjuk BMico-ynpyroro rens (hjih 
HepacTBOpHMoro ocanxa), b nnacr saxawHBaioT ynneBonopojiHbiH pacTBop iieaMynbraTopa o6paTHOH axiyjibCHH. 



HCKJOOHHTEJIBHO flJIfl ipjIEft HHOOPMAIJHH 
KoflM, HcnojiMyeMue jyra o6o3HaieHHji crpaH-HJieHOB PCT Ha Tnryjn,Hux jnatcrax 6ponnop, b kotobbdc nyfam- 

KyTOTCH MWKflyHapOflHMe 3aflBKH B COOTBCTCTBHH C PCT. 
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CnOCOB JXOBLIHH HE<I>TH 

H3o6peTeHHe othochtc* k HetJrre/ioSbiBaiomeH npoMbinuieHHOcra, b 
qacTHOcra k cnoco6aM ao6biHH H e<jroi H3 HeoflHopo/mwx iuiacTOB c 
npoBefleroieM h30jwuhohhhx pa6oT juw BbipaBHH Banna npo(J)HJW 
npneMHCTOCTH HarHexaTejibHwx h yMenLmeHHH BoaonpHTOica flo6tiBaiomHx 
CKBaacHH. Cnoco6 BKjno^aeT coBMecrayio hjih nocjieflOBaT&ribHyio 3aKaHKy b 
iuiacT bootmx pacTBopoB onyx hjih 6onee rene- hjih oca^Koo6pa3yiomHX 
areHTOB. 

CymHocn, H3o6pereHHH: HCKJnoqeHne npesKfleBpeMeHHoro 
xHMOTecKoro pearnpoBaHHa h aacop6miH areirroB b npouecce 3200*001 b 
iuiacT hx Bozmbix pacTBopoB h noBMineHHe 3cj)4>eicTHBH0CTH npouecca 
H30JWUHH BOJZOnpOMMTMX HHTCpBaJIOB h TpeniHH iuiacTa 3a cneT 
o6pa30BaHHH HenocpeacrBeHHo b flaHHtix ynacncax Bfl3Koynpyroro rejia npn 
Hcnojib30BaHHH BOflHbix pacTBopoB nojiHaiepHjiaMHfla (ITAA) h cojiefi 
nojiHBajieHTHoro KaraoHa hjih o6pa30Bamw ycTOHHHBoro HepacTBopHMoro 
ocajBca npn 3anaqKe boahwx pacTBopoB cojiefi MHoroocHOBHOH KHCJiOTbi, 
HanpHMep, cnjiHKaTa HaTpiw h mejioqno3eMejibHoro Menuum, nanpHMep, 
xjiopHcroro Kajibima. Cnoco6 peanroyioT nyrcM - saica-ncn b iuiacT boothx 
pacTBopoB flByx hjih 6ojiee rejie- hjih oca/tKOo6pa3yiomHx areirroB b BHfle 
arperaTHBHO-ycTOHHHBOH 3Myjn>CHH oSparaoro -rana b MajiOBasKOM 
yrjieBo^opoflHOM pacTBopHrejie (6eH3H He , KepocHHe h t.h.) b kotopom 
npeflBapHTejibHo pacTBopaoT 5 -20 % (Mac) nop4>Hp H HOBbix h ac^iajibTOBO- 
cmojihctbix KOMnoHeHTOB He(pra. IIpH 3tom, /ma Kaamoro npHMeiweMoro 
BOOToro pacTBopa areirra BHaqajie oxaejibHO totobht 50% (no o6i>eMy) 
arperaTHBHo-ycTOHHHByio swyjibCHio o6paTHoro rana c pasMepoM qacrau 
(rjioGyji SMyJibrnpoBaHHoro BOiiHoro pacrBopa arem-a) coH3MepHMoro c 
pa3MepaMH nop BwcoKonpoHHuaeMbix ynacncoB roiacxa, 3aTeM 

3AMEHHK>mHH JIHCT (IIPABHJIO 26) 
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npeflBapirrejibHO npHroTOBjieHHbie siuyjibCHH rejie- hjih ocaaKOo6pa3yioiimx 
areHTOB, nepea 3aKa*HcoH b raiacT, cMeniHBaioT b paBHLix o6i>eMHHx 
cooTHoineHiwx. Ilocjie 3aiczwKH CMeniaHHofi SMyjibCHH juw ee paspyniemw h 
o6pa30BEHHK b BbicoKonpoHHiiaeMbix yqacncax iuiacra Bo^oH30JiHpyiomero 
6apbepa, b Biwe BjraKo-ynpyroro renx (hjih HepacTBopnMoro ocaaica), b miacr 
3aKa™aioT yrjieBoaopoflHbiH pacTBop aesMyjibraropa o6paTHoii 3MyjibCHH b 
KOJiHHecTBe ^ocxaTOHHOM nw pa3pymeHHa 3aica*ieHHoro o6-beivia civiecH 
arperaTHBHO-ycTOH^HBOH 3MyjibCHH o6paTHoro mna. 

H3Becraw cnoco6w #o6mhh Hetjmi c npoBeaeHHeM H30JwimoHHbix 
pa6oT juw BbipaBHHBaiiHH npocpHJia npoHHuaeMoc-ra HeozmopoiiHoro iuiacTa 
nyreM cobmccthoh hjih nocjieflOBaTejibHofi saica™ b iuiacT BOflHoro 
pacraopa IIAA co cniHBaiomHM areHTOM (boahmm pacTBopoM cojih 
nojiHBajieH-raoro Ka-raoHa), r^e c aejibio cHHacemw pacxoaa nojiHMepa h 
peryjnipoBaHHJi ckopocth XHMHqecKOH peaKinoi rejieo6pa30BaHH* (ciiihbkh), 
pH BOflHoro pacrreopa IIAA h cumBaTejw nocne CMenieHiw no^epaoiBaiOT 
Ha ypoBHe 3-4, a 3aTeM, nocjie 3aKaqKH, hobojwt no 7-10 (a..c. SU 1128573 
A, C 08 L33/26, 

C 08 K 3/24, E 21 B 43/22 h SU 1627678 Al, E21 B./43, 33/138). 

OjjHaico 3th cnoco6bi He npeaorapamaioT H3MeHeHHe KomieHTpainra 
3aKanHBaeMbix areHTOB b miacroBbix ycjioBKWx h HMeioT orparoiHeHHoe 
npHMeHeHHe H3-3a cjio3khocth ^octtdkchhh 3HaieHHH pH 3aKa™aeMOH 
cMecH BoaHwx pacrBopoB ao 7-10 b nnacroBbix ycjioBiwx. KpoMe Toro, 
Hcnojib30BaHHe HeopraHHHecKOH khcjiotm ajw peryjinpoBaHH* BpeMeHH 
ciiihbkh He HCKJUonaeT XHMHHecicyio jiecTpy khhio (paspymeHHe) MoneKyji 
IIAA h, b npHHiume, He npHMeHHMO mix peryjiHpoBaHHa ckopocth 
xHMHHecKOH peaioiHH ocazn<oo6pa3yioiHHx areHTOB. 

B cnoco6e nofomvi HecjrrH (naTeHT PcE> RU 2086757 CI, 6E 21 B 43/22 
) c uejibio peryjiHpoBaHHA BpeMeHH rejieo6pa30BaHH* (chihbkh) h CHHacemw 
3AMEHHK>mHil JIHCT (IIPABHJIO 26) 
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MexaHiwecKOH h xkmh^cckoh (cojieBofi) jjecTpyKUHH FLAA b miacT 
nocjienoBaTejibHO 3aKannBaK>TCJi BOflHbie pacraopbi FLAA h cinHBaTejw ( 
cojih ajnoMHHKa ) Meayry kotopwmh 3aKaHHBaK>T OToponicy npecHOH bojjli. 
JUaHHbiH cnoco6 He HCKmoqaeT Toro, hto npn nocjienoBaTejibHofi 3aicaHKe b 
raiacT B«3Koro BOflHoro pacTBopa FLAA, otopohkh npecHOH BOflbi h BO/jHoro 
pacTBopa cniHBaTejia, nocjiezmHe, Kan ManoBJOKHe chctcmm, 6ynyT 
nocrynaTb ksk b BbicoKonpommaeMbie, TaK HH3KOnpoHHnaeMbie ynacrnai 
iuiacra. 3to, b cboio oqepejjb, HeH36e»oio npHBeaeT k nepepacxo,zry 
npHMeiweMbix areHTOB. KpoMe Toro, aaHHbm cnoco6 He 3<p(j)eKTHBeH npn 
nocjieflOBaTejibHofi 3aKa*nce b nnacT bo^hmx pacTBopoB cojieo6pa3yroiimx 
areHTOB H3-3a pe3Koro CHHaceHHH cKopocra xHMHHecKofi peaicimH npn 

pa36aBJieHHM HX OTOpOHKOH IipeCHOH BOJTbl. 

HanGojiee 6jih3khm no TexHHHecKOH cymHocra k np e/maraeMOMy 
HBjMeTCH cnocoS (naTCHT PG> RU 2101486 C 1, 6 E21 B 43/22), 
BKraoHaiomHH 3aicaHKy b miacT SMyjibrapoBaHHoro b yrjieBO/iopo^HOH 

XCimKOCTH paCTBOp COJIH MHOrOOCHOBHOH KHCJIOTbl (HanpHMep, HaTpHH 

cHJiHKaT, HaTpHH (poajmT hjih HaTpHH Kap6oHaT), a b Ka^ecrBe cocraBa, 
coaepacamero cojib iHejioHH03eMejibHoro MeTajuia, Hcnojib3yioT bojjhhh 
pacreop cojih meji0MHO3eMejibH0ro MeTajuia (HanpHMep, xjiopHCTbiH 

KaHbUHH, XJIOpHCTHH MaTHHH HJIH XJIOpHCTMH 6apHH) HJIH erO 3MyjIbCHK) B 

yrjieBOflopoflHOH aawKocra (HanpHMep, He<jrrH, AroejibHOM TomniBe, 
KepocHHe). ripn 3tom, b KaqecTBe CTa6Hjm3aTopa 3Myjn»CHH npHMeKunoT 
MacjiopacTBopHMbie ITAB: SMyjibTaji, HecjrrexHM, HetJrreHOJi, hcohoji A09-4, 
A09-6, 011-4, HaTpneBbie cojih OKK h /rp. 

Ochobhhm HeziocTaTKOM flaHHoro cnoco6a, B3jrroro 3a nporoTHn 
npeflnaraeMOMy H3o6peTeHrao, aBjiaerca HH3Ka» arperaTHBHaa ycroHTHBOCTb 

06paTHHX SMyjIbCHH CTa6HJIH3Hp0BaHHbIX yKa3aHHbIX MaCJIOpaCTBOpHMblMH 

I1AB, wto npHBOflHT k hx pa3Jio>KeHHK) (BbwejieHHio boahoh 4>a3bi) npn 
Majioii rjry6HHe npoHHKHOBeHHJi ((|)HJibTpanHH) o6paraoH 3MyjibCHH b nnacT. 
3AM£HflK)iqHH JIHCT (nPABHJIO 26) 
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3THM o6cTO«TejIbCTBOM 06l.HCHHeTCfl HeB03MOaCHOCTb 3(|)4)eKTHBHOrO 

npHMeHeraiH aaHHoro cnoco6a npn CMemeHHH h cobmccthoh 3aKa*nee b 
ruiacT b BHme o6paTHOH sMynbCHH nvyx hjih 6ojiee boahlix pacTBopoB 
ocazucoo6pa3yioiuHx areHTOB, t.k. BejiHKa sepojiTHOCTb paccjioeHiw 
3MyjibCHH h o6pa30BaHHe HepacTBopHMbix ocaaKOB yace b npH3a6oHH oh 30He 
iuiacra. IIosTOMy, flaHHbifi cnoco6 moecho ocymecTBjraTb tojibko nyreM 
nocjieaoBaTejibHOH 3aKaHKH b nnacT BHaqane SMyjibrHpoBaHHbifi b 
ynieBOflopoflHOH >kh,hkocth, b npHcyrcTBHH MacjiopacrBopHMoro ITAB, 

BOflHMH paCTBOp COJIH MHOrOOCHOBHOH KHCJIOTbl, 3aTeM BOflHMH paCTBOp, 

coflep»camHH cojib mejio*iH03eMejibHoro MeTajuia hjih 3Myjn>CHio flamioro 
pacrraopa b yrjieBOAopo^HOM pacTBopHTejie, raK ace b npH cyrcTBHH 
MacjiopacrBopHMoro ITAB. 

Cnoco6 peajiH3yK5T cjieayiomHM o6pa30M. Ha CKBaacHHe, 
3annaHHpoBaHHOH juw npoBeflemia h30jmuhohhbix pa6ar, c yqeroM reojroro- 
(J)H3HHecKHx xapaKTepHCTHK roiacra h TeKyumx noKa3aTejiefi pa3pa6onaH 
roTOBAT 7ui3 Kaacaoro H3 npHMeiraeMbix boahmx pacTBopoB rejie- hjih 
ocaflKoo6pa3yiomHx areHTOB pacneTHbiH o6teM arperaniBHo-ycTOHHHBbix 
50% (o6i>eM.) SMyjibCHH o6paTHoro rana b ManoBjreKOM yrneBOflopoflHOM 
pacTBOpHTene (HanpHMep, KepocHHe, b kotopom npe^BapHTejibHO 
pacTBopeHo 5-20% (Mac.) ac(J)ajn,TOBO-CMOJiHCTbix h nop^HpHHOBwx 
(ACITO) BemecTB - npHpo^Hbix CTa6HJiH3aTopoB 3Myjn>cHH -rana "Boaa b 
Macjie"). HHTeHCHBHOCTb h npoaojiacHTejibHocTb CMemeHHH Kaxmoro H3 
npHMeiweMbix boahbix pacTBopoB areHTOB 3aaaHHOH KOHiieHTpau.HH c 
yrjieBOflopoflHMM pacTBopHTeneM, cojjepxcamHM 3aaaHHoe KOjraqecTBo npn- 
po^Hbix CTa6HJiH3aTopoB 3Myju>cHH o6paTHoro -rana .nojiacHa 6biTb TaKOH, qro 
6w b HTore juir Kaxcaoro npHMenjieMoro BQzmoro pacrBopa rejie- hjih 
ocanKOo6pa3yiomero areHTa nojiyqariacb TOHKOflHcnepcHaa (pa3Mepw rjio6yji 

BOflbl flOJItfCHbl 6bITb COH3MepHMbI C pa3MepOM nop IipOMblTblX, 

BbicoKonpoHHuaeMbix ynacTKOB iuiacTa) arperaTHBHo-ycTOHHHBaa (He 



3AMEHAIOIHHH JIHCT (nPABHJIO 26) 
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Koanecmipyiomafl npn OTCTaHBaHHH h o6pa6once b ueHTpo6eacHOM none) 
3MyjiBCna o6paTHoro rana. JJaHHtie cBoficTBa nojiynaeMbix o6paTHwx 
3MyjibCHH JierKO KOHTpariHpyioTCfl Ha npaicraKe c noMomjbio o6bnmoro 
MHKpocKona h npo6npoHHOH iieHTpH(J)yrH co cicopocTbio BpameHHH no 6000 
o6opoTOB b MHHyry. 

Ilepea 3aicaHKOH b iuiacT o6paTHbix sMyjibCHfi ziByx hjih 6onee rene- 
hjih ocaflKoo6pa3yK)mHx areHTOB, juw Kaacaoro Bbi6paHHoro cocraBa 
npoH3Boa«T CMemeHHe o6paTHbix 3MyjibCHH b paBHbix o6teMHBix 
cooTHonieHnax, T.e. b KaamoM cnyqae, KaK c rejieo6pa3yiomHMH cocraBaMH, 
a Tax ace ocajocoo6pa3yiomHMH cocraBaMH, b iuiacT 3aKa i iHBaiOT Bczmbie 
cMecH yKa3aHHbix areHTOB b Bnae TOHKOzmcnepcHOH arperaniBHO- 
ycTOHqHBofi 3MyjibCHH o6paxHoro rana b m3jiobh3kom yrjieBOflopoflHOM 
pacTBopHTene. IIpH stom, KanejibKH (rjio6yjiw) Toro hjih HHoro 
3aKaHHBaeMoro b iuiacT BOflHoro pacTBopa areirra H30jinpoBaHbi #pyr ot 
apyra npoqHMMH 6poHHpyiomHMH o6ojio^ncaMH npHponHbix CTa6HJiH3TopoB, 
KOTopwe He TOJibKO npeaoTBpamaiOT npeameBpeMeHHoe xHMHqecieoe 
pearHpoBaHHe Me»wy co6ofi 3aKaqHBaeMbix b ruiacT areHTOB, ho Tax ace 
HCKjnoqaiOT aacop6mno 3aKaiHBaeMbix areHTOB Ha aKTHBHbix, TBepflbix 
yqacTKax roiacra, qro no3BOJiaeT 3HaHHTejibHO coKpanrrb KOJiH^ecrBa 
npHMeH^eMbix areHTOB juw flocTHJKeHHfl acenaeMoro pe3yjibTaTa. 3aKamcy 
arperaTHBHo-ycTOHHHBOH CMecH 3MyjibCHH o6paTHoro nina npoBo.iurr b 
o6i>eMe flocTaTOHHOM wx npoaBjieHHH s^eiera o6pa30Bainwi bmcokobh3khx 
3MynbCHOHHbix "npo6oK" b npoMWTbix h npoHHqaeMbix yqacncax iuiacra, 
ito Ha npaKTHKe (frnKCHpyercfl no H3MeHeHHK) (npeBbiineHHio) flaBJiemra 
HarneTaHH* 3aicaqHBaeMOH cHCTeMbi b njiacrr. 3aTeM, b CKBaacHHy 3aKaHHBaioT 
pacHeTHWH o6i>eM ynneBO,aopo,zmoro (npeHMymecTBeHHO b apoMa-raqecKOM 
pacTBOpHTejie) pacTBopa jieaMyjibraTopa, b KOJiHHecTBe /tocTaroH hom jjjix 
pa3pyineHH5i 3aicaqaHHOH CMecH arperaTHBHo-ycTOHHHBOH SMyjibcroi 
o6paTHoro rana. Flocjie qero, CKBaacHHy ocTaBjiaioT Ha 12-36 qacoB Ha 
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pearapoBaHHe. 3a sto BpeMH npoHCxo^HT pa3pyineHHe (KoajiecueHutui) 
3aKaqaHHOH b miacT CMecH 3MyjibCHH o6paTHoro uraa, cMemeHHe 
BtiflejraBiiraxca boothx pacTBopoB rejie- hjih ocameoo6pa3yioinHx areHTOB , 
hx xHMHHecKoe B3aHMOfleficTBHe Meacay co6ofi h, KaK cjieacTBHe, 
o6pa30Baiffle b npoMbiTbix h BbicoKonpoHimaeMMx yqacTicax imacra 

BOflOH30JIHpyK)mHX 6apbepOB H3 BMC0K0B.5I3KHX CmHTHX nOJIHMepHHX 
COCTaBOB ( CI1C) HJIH IipOTOHX, Hepa3MbIBaK>mHXCH BOJJOH OCaflKOB. 

IJejiwo npe/uiaraeMoro cnoco6a wimerrca. noBbinieHHe 3<}KpeKTHBH0CTH 
^o6bPra He4>TH 3a cnerr HcmnoHeHiw npe»meBpeMeHHoro XHMiraecKoro 
pearnpoBaHHa h ajjcopGiiHH npHMeiraeMbix £Byx mm 6ojiee rejie- hjih 
ocanKoo6pa3yiomHx areHTOB b npouecce cobmccthoh 3aicaHKH b ruiacT hx 

BOflHblX paCTBOpOB. 

IlocTaBJieHHaH uejn. /jocTHraercfl tcm. hto b npe/maraeMOM cnoco6e 
jjo6brai Hecjrra BOAHbie pacrBopu npHMenaeMbix areHTOB saieaHHBaiOTCJi b 
nnacT b BHfle arperaTHBHO-ycroiwHBOH 3MyjibCHH o6parHoro nuia b 

M3JIOBH3KOM yTJieBOflOpOflHOM paCTBOpHTCJie (6eH3HHC, KepOCHHe H T.n.) B 

kotopom npcuBapurrejibHO pacTBopjnoT 5-20 % (Mac.) nop(J)HpHHOBbix h 
ac(J)anbTOBO - cMOJiHCTbix KOivraoHeHTOB He^rra, flBjunoiimxcji ochobhmmh, 
Han6ojiee moiuhwmh npupoflHbiMH CTa6HjiH3aTopaMH 3MyjibCHH rana "BOfla b 
Macne" (cm. r.H.no3flHbimeB "CTaGmrasaima h pa3pymeHHe He(JroiHbix 
SMyjibCHH", M. "Heapa", 1982 r. 221 c). 

^pyrHM oTJiHHHeM npe/uiaraeMoro cnoco6a HBjraerCH to, tto jum 
KajKfloro BO^Horo areirra BHanaue oxaejibHO roTOBHT 50% (no o&beMy) 
arperaTHBHO - ycroiFfflByio 3Myjibcino oGparHoro rana c pa3MepoM Hacnm 
(rno6yn 3MyjibrapoBaHHoro pacTBopa areHTa) coH3MepHMbix c pa3MepaMH 
nop npoMMTbix , BbicoKonpoHHuaeMwx ynacTKOB raiacra, 3aTCM, nepea 
3aKa T iKOH b njiacr, arperaTHBHO-ycTOHHHBbie 3MyjibCHH rene- hjih 
ocaflKOo6pa3yiomHx areHTOB cMenraBaioT Meacay b paBHbix o6i>eMHbix 
cooTHomeHHLax. ripn 3aicaHKe b njiacT TaKOH CMecH arperaTHBHO-ycroHHHBbix 
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3Myjii>cHH, T.e. 3MyjitcHH He pa3pyuiaiomHxca npn npoxoacaeHHH 
((JjHJibTpauHH) nepe3 nopHcryio nopojjy ruiacra, npoHcxo^T ee 
KOHueHTpHpOBaiffle (yruioTHeHHe) b Han6o.nee npoHimaeMbix h Tpe- 
nmHOBaTbix ynacncax iuiacTa, BiuioTb ao o6pa30BaHHfl bmcokobji3khx 
3MyjibCHOHHMx "npo6oK" coaepacanmx ao 90-95 % (o6i>eM.) cMeniaHHBix 
rjio6yji Bozmbix pacTBopoB rejie- hjih ocaflKOo6pa3yiomHX arem-OB. IlpH 

3T0M, B yCJIOBHHX OTCyTCTBHfl BblflejieHHJI BOJIHOH (pa3bl (BOJJHblX paCTBOpOB 

3aKaHHBaeMtix areirroB) b cbo6ojjhom BHJie, HcmnoHaiOTca He tojibko 
aacop6mw npHMeiraeMbix areHTOB Ha TBepjioH noBepxHocTH nopo;n>i nnacra, 
ho h He npoHcxcoHT Meacay co6oh xHMiraecKoro pearnpoBaHiw 
npHMeiweMbix areHTOB. 

CaM no ce6e npoiiecc o6pa30BaroiH H3 aqjeraxHBHo-ycTOHqHBbix 
rjio6yji BOincix pacTBopoB areHTOB (He pearapyioinHx Meayry co6oh) 

BWC0K0BH3KHX KOHUeHTpHpOBaHHblX "npo6oK" CMeiliaHHblX 3MyjIbCHH 

oSparaoro Tuna b BbicoKonpommaeMbix h TpeimmoBaTbix yqacncax iuiacra, 
Rax B0flOH3Ojmpyromero 6apbepa, HMeer BaacHoe 3HaHemie. G>aKT 
4>opMHpoBaHHH .aaimoro 6apbepa Jienco npocjieacHBaeTca no noBbimeHino 
aaBJiemiM HarHexaHHH (npa n octohhhom o6i>eMe 3aKaHKH bo;h>i) hjih 
CHHaceHHio oSieMa 3aicaqHBaeM0H Boabi npH nocroaHHOM aaBjieHHH 
HarHeTaHHfl. 

Bo3MO»cHOCTb ynpoHHemw aaHHoro 6apbepa 3a merr 3aicaqKH b ruiacT 
jiesMyjmraTopa, b KOJnraecTBe, nocTaTOHHOM njia paccjioeHiw 3aicaHaHHoro 
o6i.eMa arperaTHBHO-ycTOHHHBOH SMynbCHH o6paraoro inna h 
ocymecTBJieHiw b BbicoKonpommaeMbix yqacncax nnacra xHMiraecKOH 
peaKUHH Meamy rejie- hjih ocaOKoo6pa3y3yiomHMn areHTaMH c 
o6pa30BaHHeM cmHTbix nojiHMepHbix chctcm (CI1C) hjih 
oca^Koo6pa3yiomHx cojieBbix cocTaBOB, TaK ace flBjmeTCH cymecTBeHHHM 
OTJiHHHTeJibHbiM npH3HaK0M pa3pa6oTaHHoro TexmreecKoro pemeHns. 

ripH3HaKH, oTJiHHaiomHe 3aaBJweMoe TexHH^ecKoe peineHHe ot 
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npoTOTima, He BbLKBJieHbi b /tpyrax TexHunecKHX peineHHHx h , 
cjieaoBaTejibHo, o6ecneHHBaK»T 3aaBjweMOMy peineHmo cooTBeTCTBHe 
KpHTepHio "cymecTBeHHwe otjihhhji". 

JJjix peajiH3aimH cnoco6a Hcnojib3yK>T cjienyiomHe peareHTbi h 
TOBapHwe npoflyicrbi hx coflep^canme : 

- b KanecTBe rejieo6pa3yiomHx areirroB: BOflHbie pacTBopw 0,01-5,0 
% aHHOHHoro nojiHMepa, HanpHMep, nojraaKpHuiaMnaa, Kap6oKCHMenui- 
uejunojio3bi h #p., a b KanecTBe cuiHBaTejw, - BO/mbie pacrBopbi (0,003-0,2 
%) cojieg nojiHBajieHTHoro KarnoHa HanpHMep, aueraTa xpoina h .zip.; 

- b Kaqecroe ocaflKoo6pa3yH>mHx areirroB: BOjHbie pacrBopbi cojieg 
MHoroocHOBHbix khcjiot, HanpHMep, bouhbih pacTBop (10-20%) CHJlHKaTa 
HaTpHH (acHflKoe crreKJio), cyjibcjmTa aMMOHHH h ,np. h BOjiHbie pacrBopbi (10- 
30%) cojieS mejioqH03eMenbHwx MerajuiOB, HanpHMep, xnopHcroro KanBimn, 
xjiopHcroro 6apna h jjp.; 

IIpH o6pa30BaHHH 50% o6paTHLix 3Myjn>CHH yicasaHHwe BO^Hbie 
pacTBopti ^HcneprHpyiOT b MajiOBH3KOM yrjieBcaopoziHOM pacTBopHTejie, 
HanpHMep, KepocHHe (hjih ra30BOM 6eH3HHe), b kotopom npeflBapHTejibHO 
pacTBop>noT ( 5-20 % ) KOHneHTpaT ACTIO, HanpHMep, Hcnojn>3yiOT peareHT 
PM ( TY -2458-001-21 166006-97 ). 

JlflX npHrOTOBJieHH^ BOflHblX paCTBOpOB B npOMblCJIOBMX ycnoBHax 

Hcnonb3yiOT TexHHHecKyio hjih MHHepajiH30BaHHyK) ruiacTOByio Bojjy. 
OcHOBHoe Tpe6oBaHne, npejibmnaeMoe k npHMeHHeMOH Bo^e, - OTcyrcTBHe 
coAep»caHiw b Hefi aeaMyjibraTopa o6paTHbix SMyntCHH. 

/trm pa3pyineHHM 3aica*iaHHbix b ruiacrr oGparabix 3MyjibCHH 
npHMemnoT 0,01-0.1 %o pacrBop b apoMaTunecKOM pacTBopHTejie 
fle3Myjrn.raTopa o6paxHbix 3MyjibCHii, HanpHMep, ^nccojibBaH 4411, 4490 h 
np 

3cpc})eicTHBHocTb pa3pa6oTaHHoro cnoco6a h cnoco6a no nporoTHny 
oueHHBajiH b jia6opaTopHbix ycjioBHax no H3MeHeHHK) cooTHomeHHH 
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CKOpOCTCH (|)HJIbTpaUHH HCHflKOCTH B KOJIOHKaX pa3HOH npOHHIiaeMOCTH H 

npHpocry K03$4)HUHeHTa HecpTeBbrrecHeHH*, KOTopwe paccwrMBajracb 

COOTBeTCTBeHHO HO H3MeH6HHK) fleGHTOB H o6BOflHeHHOCTH H3BJieqeHHOH 

npoayKUHH. flonojiHirrejibHO H3BJieHeHHyio ne$Tb h fle6irr no hchakocth on- 
peaejuura Ha ycraHOBice juw HcaieflOBaHH* npoueccoB HecfrreBbiTecHeHHfl 
XHMpeareHTaMH h ^HJibTpauHH b nopncrbix cpeaax, cKOHCTpyHpOBaHHoii Ha 
6a3e crannapxHOH ycraHOBKH rana YHI1K. 

ncoroTOBKy MOflejra nnacra h xeHflKOCTCH k 3KcnepnMeHTy 
npoBOflHjra b cooTBercrBHH c CT11 0148070-013-91. "MeroflHKa 
npOBeaemui jia6opaTopHbix pa6oT." 

Bee HCCJieflOBarow npoBOflmm Ha MoaejiH iuiacTa, cocTOHiuefi H3 jwyx. 
nporaiacTKOB pa3JiHHHOH npoHHuaeMOcra h npeflcraBJienHbix HacwnHbiMH 
KOJiOHKaMH /ijihhoh 40 h jmaMerpoM 3,7 cm. riponjiacTKH nocjieaoBaTejibHO 
HacwmajiH MHHeparm30BaHHOH boaoh, a 3aTCM He4)n,io. Aanee netyrb 

BblTeCHJUra MHHepaJIH30BaHHOH BOflOH M.0 100%-HOH oGBOflHeHHOCm 

npoflyicmiH. Ilocjie sroro npOBOflmra 3aKa^ncy rejieo6pa3yiomero hjih 
ocazncoo6pa3ymero cocraBa npeanaraeMbiM cnoco6oM (b Bime cMecn 
o6paTHbix 3MynbCHH c nocjieayiomeH npoKanKofi aim hx paspymemui 0,01 % 
o pacxBopa zie3MyjibraTopa b TOJiyone) h H3BecrHbiM cnoco6oM no 
npoTOTHny. 

H3 aaHHbix Ta6ji. 1 cjieayeT, hto Ha npHMepe rejieo6pa3yromHx 
nonHMepHbix cocTaBOB npeflJiaraeMbift cnoco6 no3BOJi5ieT cHH3HTb cKopocTb 
4>HJibTpauHH BOflbi b BbicoKonpoHHuaeMbix yqacncax nnacTa h, TeM caMbiM, 
o6ecneHHTb sHaqHTejibHWH (Ha 2,5-4,5%) npapocT KOS^HimeTHa 
HecJrreBbiTecHeHHH npw ropa3flO MeHbniHX (b 2-2,5 pa3a) pacxojmwx 
noKa3aTejiax npHMeHaeMbix floporocrofliiwx peareHTOB (BojiopacTBopHMoro 
ITAA h cuiHBaTejw - aueraTa xpoiwa) no cpaBHeHino c npoTOTraiOM. Kb 
AaHHbix Ta6ji.2 cjieayeT, hto ncnojib30BaHHe npe^JiaraeMoro cnoco6a o6pa- 
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6otkh BbicoKonpOHHuaeMwx yqacncoB njiacra ocaflicoo6pa3yiomHMH 
cocTaBaMH no3BOJwer, no cpaBHeHHio c npoTOTHnoM , nojiyHHTb 6ontinHH 

BOflOH30JIHpyK)inHH 3(J)4)eKT, HTO HaXO^HT OTpaHCCHHe B CHHMCeHHH 

o6BOflHeHHocra nojiynaeMoii npo/iyKimH 13 2-2,5 pa3a no cpaBHemno co 
cnoco6o\f no npoTOTHny. 

Ta6jnma 1 

Pe3yjibTan>i onpeflejieroui scJmJ'ckthbhocth nepepacnpeflejiemw (pHJibTpauHOHHbix 
noTOKOB h He4>TeBbrrecHeinw c Hcnojib30BaHHeM npezuiaraeMoro cnoco6a h no 
npoTOTHny, Ha npHMepe rejieo6pa3yiomnx (cniHBaromHx) nojMMepHbix cocraBOB. 

Jfe Moaejib Ko3<p-T Cnoco6 Coothoib ernie ITpHpocTK-Ta 
n.n rniacra Bbrrec- peareHT KOHuempanHH CKopocrreH (pmib- BbrrecHeHna 
HeHHa BOiiHoro pac- TpauHH: HecpTH, 
HetpTH TBopa, no 3aKan- nocne 3aicaH- % 
BOflOH,% % (Mac.) kh arema kh areirra 

npexuiaraeMbifl cnoco6 

1. Heo«HO- 47,4 IIAA 0,25 4,0 3,6 2,5 

poAHbiH AueraT 

xpoMa 0,01 

cnoco6 no npoTOTHny 



2. 


HeOflHO- 


47,4 


11AA 


0,25 


4,0 


3,9 


0,5 




pOAHblH 




AueraT 
















xpoMa 


0,01 










npeflJiaraeMbifi cnoco6 








3,5 


3. 


HeOflHO- 


50,5 


nAA 


0,25 


5,5 


2,4 




pOflHMH 




AiteraT 
















xpoMa 


0,01 










cnoco6 no npoTonnry 










4. 


HeOflHO- 


50,5 


nAA 


0,25 


4,5 


3,4 


1,5 




pOOTblfi 




AijeTaT 
















xpoMa 


0,01 








5. 


HeOflHO- 


49,7 


ITAA 


1,0 


5,0 


1,1 


4,5 




pOAHUH 




AueraT 
















xpoMa 


0,08 








6. 


HeOflHO- 


50,3 


ITAA 


1,0 


5,0 


3,0 


2,0 




pOflHblH 




AueraT 
















xpoMa 


0,08 
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Ta6jraua 2 

PejyjitTaTbi onpcnejieHiw 3(J)(peieTHBH0CTH nepepacnpeflejieHiw (panbTpauHOHHbix 
noTOKOB h HecJrreBbrrecHeHHa c Hcn0Jib3OBairaeM npewraraeMoro cnoco6a h no 
npoTorony Ha npHMepe ocaaKOo6pa3yiomHx areirroB. 

Jfe MOflWIb COOTHO- C n O C O 6 CKOpOCTb <|)HJIbTpaUHH 06BOflHeHHOCTb 

n.n njiacra uieHHe pearem- KOHueirrpa- no BbicoKonpoH npoiuia- npoayicuHH, 
npoHH- una bohho- cncaM, mji/h o6i>eM.% 

uaeMOC- ro p-pa no 3aKaHKH nocjie 3aieaH- no nocjie 

Tea Mac..% peareHTa kh pearem-a 3aicaq. 3aKan. 



npeanaraeMbiH cnoco6 

1. Heojmo- 13,5 Na2Si03 15 
poAHaa CaCl2 1 3 

cnoco6 no nporoTHiiy 

2. HeoziHO- 12,3 Na2Si03 15 
pooHaa CaC12 13 

npeAJiaraeMbra cnoco6 

3. Heojmo- 14,3 (NH4)2S04 20 
poflHaa BaC12 30 

cnoco6 no nporoxHiiy 

4. HeoflHO- 13,7 (NH4)2S04 20 
poflHaa BaG12 30 



5.5 0.4 91.7 19.4 



5.4 1.5 92.3 39.5 



5.0 0.2 93.7 15.3 



5.1 2.1 92.7 49.4 
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CIIOCOB £OEI>IHH HE<DTH OopMyna H3o6pereHHJi 

Cnoco6 ^o6lihh He(J)TH nyreM co3flaHHa b npoMwrax, 
BMCOKonpoHHuaeMbix 30Hax npoflyKTHBHoro iuiacra BOflOH30jmpyiomero 
6apLepa b pe3yjitTaTe cobmccthoh hjih nocjieflOBaTejibHon saicaHKH b raiacx 
BooHbix pacTBopoB flByx hjih 6ojiee rejie- hjih ocazn<oo6pa3yiomHx areHTOB, 
omnmaioufuucn meju, hto c uejibio noBbinieHmi 3(pcpeicrHBHOCTH npoqecca 
o6pa6oTKH nuacTa h hckjuohchm npeayieBpeMeHHoro xHMBraecKoro peara- 
poBaHna npHMeiweMbix areHTOB b nponecce saica^ncH, BOjnibie pacTBopw 
rejie- hjih ocaaKOo6pa3yiomHx areHTOB 3aicaHHBaioT b nuacT b bwjxq 
arperaTHBHO-ycTOHHHBOH 3MyjihCHH o6paraoro nina b m ajioBH3 kom 
yrjieBO^opoflHOM pacTBopHTejie (6eH3HHe, KepocHHe h T.n.) b KoropoM 
npejjBapHTejibHO pacrBopjnoT 5-20% Mac. nopcpHpmiOBbix h ac<pajn.TOBo- 

CMOJIHCTblX KOMnOHeHTOB He<])TH. 

2. Cnoco6 no n. 1, onwuuaioufuucM meM, ^rro juw Kaamoro Bazmoro 
pacTBopa areirra oTflejibHo roTOBjrr 50% (no o6beMy) arperaTHBHO- 
ycToiriHBbie 3MyjibCHH oSparaoro nma c pa3MepoM Hacran (nno6yji 
3MynbrapoBaHHoro Bozmoro pacTBopa areHTa) coH3MepHMbix c pa3MepaMH 
nop npoMMTbix, BbicoKonpoHHiiaeMbix yqacncoB iuiacrra 

3. Cnoco6 no rm. 1-2, ommmajou^uucsi meM, hto 3aKa*iKy b nnacT 
arperaTHBHO-ycTOHHHBbix 3Mym>cHH rene- hjih o calico o 6p a3y ioeuhx areHTOB 
ocymecTBJDnoT nyreM hx npeflBapHTejibHoro CMeniemM b paBHbix o&beMHbix 

COOTHOnieHHLHX. 

4. Cnoco6 no im. 1-3, omjiunaiouiuucx meM, hto jxtw pa3pymeHHa 
3amHTHbix o6ojioHeK arperanroHO-ycTOHHHBbix sMyjibCHH h ocymecTBJieHHfl 
b BbicoKonpoHHiiaeMbix ynacTKax imacTa xhmhhcckoh peaKmra Meac^ry rejie- 
hjih oca/iKoo6pa3yiomHMH areHTaMH c o6pa30BaHHeM BO/joroojiHpyiomero 
6apbepa, b ruiacT 3aieaHHBaiOT zieDMyjibraTop b KOJiHMecTBe flOcrraTOHHOM jura 
pa3pymeHHfl 3aicaHaHHoro ooi>eMa vctohmhboh 3MyjibCHH oGparaoro rana. 
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□ Further documents are listed in the c ontinuation of box C. | | Patent family members are listed in annex. 



Special categories of cited documents: 

"A" document defining the general state of the art which is not consi- 
dered to be of particular relevance 

'E" earlier document but published on or after the international filing 
date 

V document which may throw doubts on priority claim(s) or which 
is cited to establish the publication date of another citation or 
other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

P" document published prior to the international filing date but later 
than the priority date claimed 



"T" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot 
beconsidered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
16 March 1999 (16.03.99) 



Date of mailing of the international search report 
13 May 1999(13.05.99) 



Name and mailing address of the ISA/ 
RU 



Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



OTHET O MEHCflyHAPOAHOM IIOHCKE 



Meamyiiapomiaa 3aaBKa Ns 
PCT/RU 98/00419 



A. KJlACCH<WiKAUHfl nPEflMETA M30EPETEHMH: 

E21B 43/22, 43/32 
ComacHO MexflyHapoflHofi nareHTHpfi miaccmpmcauHH (MIDC-6) 



B. OEJIACTH nOHCKA: 



npOBepeHHMH MHHHMyM AOKyMeHTailHH (CHCTCMa KJlaCCHCpHKaUHH H HHHeKCEl) MI1K-6 

E21B 43/00, 43/22,43/32 



flpynw npouepeHHaa /roicyMeHTamw b toh Mepe, b KaKoii OHa BKJUoieHa b noHCKOuue nofl6opxH: 



BjieKTpoHHaa 6asa amtiux, wcnojiwoBaBuiaaca npH noHCxe (HaaBaHHe 6asu h, earn bobmojkho, hohckobwc tcpmhhu): 



C. flOKyMEHTbl, CHHTAIOmHECg PEJIEB AHTHblMH 



KareropHg 



CcbuiKH Ha jQKyMeHTbi c yica3aHneM, ige aro bo3mo)kho, pejienamnbix wacreii 



Othochtc51 k nyHKTy Ns 



RU 2101486 CI (MA3AEB BJIAQHMHP BJIAJJJHMHPOBH 1 ! h up.) 10.01.98 

RU 2109132 CI (3AKPMTOE AKIJJiOHEPHOE OEIUECTBO "TKDMEHb- 
TEXHOJIOITW h ap.) 20.04.98 

RU 2094601 CI (AKUHOHEPHOE OBLUECTBO OTKPblTOrO THI1A 
"HOaEPI>CKHE«TErA3") 27.10.97 

US 3866680 A (AMOCO PRODUCTION COMPANY) Feb. 18, 1975 
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^□nocneayiouiHenoicyMeHTMyicaaaHMBnpoflanxeHMHrpacljMC. | | aamibie o nareirrax-aHanorax ynaanu b npmioxeHHH 



Oco6bie KaTcropHH ccuhothux AOKyweHTOB: 
A" AOKyMCHT, onpeaejisnoiHHii o6luhh ypoBeiii tcxhmkh 
E" 6onee pammH aokymght, ho onyonHKOBaHHbiii Ha aaTy 

ncxnyHapojuioH noaani hjih nocne Hee 
O" AOKyMemr, oraocamHiics k ycTHOMy paCKpuTHio, SKcnomi- 

pOBaHHIO H TJI. 

P" COKyMCHT, onyfinHKOBaiiHtiA no nam MexayHapoOHOH no- 
aaiH, ho nocne nana HcnpanmBaeMoro npHopHTcrra 



"T" 6onee ikobhhh jiOKyweHT, onyojiHKOBaHHUH nocne nara 

npHopHiera h npHBeosHHUH nna nomiMaiiBs HTX>6pereHHa 
"X" flOKyneHT, HueioiiuiH Haifoanee 6nH3Koe oniouieHHe k npcnMCTy 

nOKCica, nopoiauiHH HOBH3Hy h H3o6peTarenbCiciiH yposeHb 
"Y" AoxyHeuT, uopoiauuiH H3o6peTareni>cKHH yposeHb b coie- 

TSHHH C QOHKH HflH HeCKOnbKHMH AOKyMeHTaMll TOH xe 

KareropHH 

"&" aotyMeHT, HBjiaKHmiHca naTeHTOM-aHanoroM 



flaTa fleiiCTBHTeuibHoro 3aBepiuenna MejKByHaponHoro noHcxa 
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OaKc: 243-3337, Tenerawn: 114818 nOflAHA 
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